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(54) METHOD FOR JUDGING BLOOD SPECIMEN 

(57)Abstract: 

PURPOSE: To provide a method forjudging a blood specimen wherein it is possible to easily 
and objectively Judge whether a blood specimen to be inspected results from a specific disease 
patient or not and which can be automated easily. 

CONSTITUTION: While points are given, as affirmative items, to the inspection data of a blood 
specimen which correspond to the inside of the distribution region of the inspection data of a 
specific disease at inspection items for counting, points are given, as negative items, to the 
inspection data which correspond to the outside of the distribution region of the inspection data 
of the specific disease at inspection items for counting. Then, it is judged whether the disease 
corresponds to the specific one according to whether a value which is obtained by subtracting 
the total value of the points of the negative items in each inspection item from the total value 
of the points of the affirmative items in each inspection item is equal or more than a certain 
value. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]While it asks for inspection information in two or more inspection items about a blood 
sample, each inspection information makes an affirmation item a thing applicable in a distribution 
area of inspection information of specified diseases in the inspection item concerned and mark 
are given and counted, Each inspection information gives and counts mark by making a thing 
outside a distribution area of inspection information of specified diseases in the inspection item 
concerned into a negative item. A judgment method of a blood sample judging whether it 
corresponds to said specified diseases by whether a value which subtracted a summary value of 
mark of a negative item in each inspection item from a summary value of mark of an affirmation 
item in each inspection item is beyond constant value. 

[Claim 2]A judgment method of the blood sample according to claim 1 characterized by 
excepting the inspection item concerned from an affirmation item of said specified diseases 
when a distribution area and a significant difference of inspection information of a normal blood 
sample do not have a distribution area of inspection information of said specified diseases. 
[Claim 3] A judgment method of the blood sample according to claim 1 or 2, wherein a weighting 
factor is given to mark given to said affirmation item and said negative item. 
[Claim 4]A judgment method of the blood sample according to claim 1. 2, or 3, wherein said 
inspection information is the index which carried out numeric conversion in a numerical value 
range set up beforehand. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the judgment method of a blood sample of Judging 
whether an examined blood sample being a thing of specified-diseases patient origin using a 
blood sample. In detail, it is related with the judgment method of a blood sample sample that 
name of a disease diagnosis of the sample delivery person of examined blood and a symptoms 
progress judgment can be made. 
[0002] 

[Background of the Invention] Making specification of a disease, a progress judgment of 
symptoms, etc. by clinical laboratory tests, such as a blood test, is performed in a patient's 
diagnosis. Usually, it is difficult to judge other diseases immediately from the inspection 
information which is performed in many cases only about the inspection item needed for the 
disease judging made into the purpose, respectively in the blood test conducted, and was 
obtained. Since an inspection is conducted only about some inspection items called a general 
survey item in the blood test conducted as a preliminary examination, in order to judge a disease 
from the result, The knowledge of the extremely skilled technician was required, and when the 
judgment did not have much experiences, either, it could not carry out correctly but could not 
but depend on the subjective judgment. Since needed sample blood volume increases, conducting 
a blood test about all the inspection items in the stage which anticipation of the disease does 
not attach is not performed as a matter of fact. Since a difference arose in the check digit 
obtained by the analytical instrument furthermore used, analytical method, etc., distinction 
standards with the illness will differ that it is normal for every clinical laboratory, and a decision 
criterion was not able to be standardized. In the clinical laboratory test which deals with many 
blood samples, these complicated judgment work is wanted to be automatable. 
[0003] 

[Objects of the Invention]It aims at making this invention in view of such a situation, and being 
able to judge easily whether an examined blood sample is a thing of specified-diseases patient 
origin objective using a blood sample, and providing the judgment method of the easy blood 
sample automation. 
[0004] 

[Elements of the InventionjThe purpose of such this invention asks for inspection information in 
two or more inspection items about a blood sample, and each inspection information makes an 
affirmation item a thing applicable in a distribution area of inspection information of specified 
diseases in the inspection item concerned, and it gives and counts mark. 

On the other hand, each inspection information gives and counts mark by making a thing outside 
a distribution area of inspection information of specified diseases in the inspection item 
concerned into a negative item, Therefore, it is attained, without a judgment method of a blood 
sample judging whether it corresponds to said specified diseases by whether a value which 
subtracted a summary value of mark of a negative item in each inspection item from a summary 
value of mark of an affirmation item in each inspection item is beyond constant value. 
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[0005]It will be the requisite that the above-mentioned affirmation item is included primarily in a 
distribution area of inspection information of the specified diseases concerned. However, as for 
the inspection item concerned, when there are no distribution area and significant difference of 
inspection information in case this distribution area is a normal blood sample, it is desirable to 
except from an affirmation item of these specified diseases. There are abnormalities of a check 
digit closely connected with a pathology top disease depending on a disease. When inspection 
information of a sample corresponds to a distribution area of a disease which takes such 
differential distribution, this is adopted as an affirmation item and it counts to a positive value. 
Conversely, when inspection information of a sample corresponds to a distribution area which is 
the disease concerned and is not obtained, this inspection item is adopted as a negative item, 
and is counted to a negative value. 

[0006]A weighting factor may give this affirmation item and a negative item. That is, a weighting 
factor is made high in order to raise contribution to a judgment by this to an inspection item 
which has a greatly different distribution area from an all seems well in the case of the disease 
concerned. As for an inspection item which is closely (direct) related to a cause of a disease of 
the disease concerned, a weighting factor as the affirmation item is set up highly. From a reverse 
viewpoint, a weighting factor is set up also about a negative item. That is, with the disease 
concerned, when it is in a thing in a numerical value range which is not seen, or a numerical 
value range which does not have the disease concerned profitably [ cause-of-a-disease top 
picking ], it will be adopted as a negative item set up in a high weighting factor. 
[0007]Here, each inspection information may set up beforehand a numerical value range 
accepted to be a normal range for every system of measurement and analytical system, and may 
carry out numeric conversion of the numerical value range of each disease sample to the same 
index range as a normal numerical value range in each inspection item. Thereby, it can be used 
as standard data [ normal and ] non-according [ each numerical value range in the case of each 
disease ] to a system of measurement and an analytical system. Therefore, it becomes 
analyzable [ a blood sample ] with the same standard data by carrying out indexation also of 
each inspection information obtained about an examined blood sample similarly. 
[0008] 

[Detailed explanation of composition of an invention] A thing of the following table 1 is 
mentioned to an inspection item which can be performed by a blood test. 
[0009] 
[Table 1] 
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[0010]Introduction, the name of a disease, and its symptoms collect blood samples of a disease 
patient who has already specified, and distribution of a numerical value of each of that inspection 
information is searched for by making this Into parent population. When a numerical value range 
in each inspection item is already known as clinical data of an underlying disease, this may be 
used as numerical distribution of parent population. For example, a numerical value range in each 
inspection Item of a healthy person is as a standard range shown in Table 2. 
[0011] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2009/08/24 



. JP.06-289019.A [DETAILED DESCRIPTION] 



4/35 ^— V 



[Table 2] 
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[0012]The standard range shown here is a range except the value [ standard deviation / of a 
normal distribution ] shifted among the data collected about normal people parent population. As 
for the value of this standard range, it is preferred to use it for the numerical range shown in the 
right column of Table 2, carrying out index conversion. This is based on the following reasons. 
The width of a normal standard range is not necessarily in agreement according to the measuring 
equipment, reagent, and system of measurement which were first used depending on the 
inspection item. Therefore, in order to absorb the difference in the width of such a range, it is 
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necessary to carry out indexation of the width of a standard range. It can compare with 
numerical distribution of the parent population who collected beforehand the inspection 
information (numerical value) obtained from the blood test from which an analytical system 
differs by setting up such a standard range that carried out indexation. 

[0013]Since the inspection item in which the numerical value range distribution which carried out 
indexation takes a value lower than a standard range depending on a disease exists, it is 
desirable to set up suitably the center value of an exponent range (what carried out indexation 
of the standard range), and its width so that the index after conversion may not take a negative 
value. For example, in Table 2. the exponent range was set as 40-60. The center value of this 
****3Mc3|c* reference value was set to 50, and the width of 1 0 [ **] was taken. Each disease 
parent population's inspection information is changed into an index using this exponent range, 
and that exponential distribution is searched for. The method of indexation can be performed like 
the following expression 1. 
[0014] 
[Equation 1] 



[0015]Thus, exponential distribution employable as an affirmation item and a negative item 
among the normal people by the index for which it asked, and the exponential distribution of each 
underlying disease is shown in Tables 3-24. 
[0015] 
[Table 3] 
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[Table 4] 
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[0017] 
[Table 5] 
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[Table 6] 
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[Table 7] 
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[0020] 
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[Table 10] 
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[0037]When the check digit (index) of a blood sample corresponds to the numerical (index) range 
written by the thick line in the column of the affirmation element in these tables, the inspection 
item concerned is counted as an afFirmation item. When the check digit (index) of a blood sample 
corresponds to the numerical (index) range similarly written by the thick line in the column of the 
negative element, the inspection item concerned is counted as a negative item. Here, indexation 
of the standard range (normal people's range) was carried out to ** of 40-60 about all the 
inspection items. Therefore, in an all seems well (Table 3), all this range outsides serve as a 
negative element. On the other hand, even if it is in a standard range, a case with each 
underlying disease and a significant difference vary in size. About each affirmation element, it 
results from this viewpoint in differing in a degree of incidence. Smallness showed this degree of 
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incidence to the right of each column into size. 

[0038]On the other hand, at each underlying disease, there may be no exponential distribution 
and significant difference of an all seems well depending on an inspection item. Since such an 
inspection item is not adopted as an affirmation item, it has removed from the affirmation 
element in a figure. The same may be said of a negative item (Tables 4-24). Into a degree of 
incidence and size, smallness was taken as "smallness" in the above table, when not less than 
50% of patient sample corresponded in the distribution characteristic, "size" and not less than 
20% - less than 50% of patient sample corresponded in principle and less than 20% of patient 
corresponded "inside." However, about the item which shows the cause of a disease of what 
shows the specific distribution characteristic to the disease, or its disease or condition, and a 
direct relation, to the determination of the disease concerned, since it was the most effective 
item, this was made into the degree of incidence "size." since it is the condition of a disease 
itself in iron-deficiency anemia (Table 4) that there are little the red corpuscles and Fe in blood 
as the disease name shows — the inspection item Fe (serum iron), HGB (hemoglobin content), 
HOT (blunder crit), and RBC (red count) — a degree of incidence — " — it becomes large." 
Since hyperlipidemia is a condition more than which the lipid in blood increases, the degree of 
incidence of total cholesterol (TCH). neutral fat (TG), and choline esterase (ChE) becomes 
"large." on the other hand — hyperlipidemia — blood sugar (GLU) type each ** — although the 
exponential distribution showed the high significant difference compared with the all seems well, 
since the blood sugar level after a meal became high, generally the degree of incidence was held 
down to "inside." Thus, about that out of which the influence by other causes, a cause of a 
disease, etc. tends to come, only when it corresponds to the distribution area except the range, 
it adopts as an affirmation item or a negative item. 

[0039]Tables 25 and 26 show the inspection item which can turn into an affirmation item of each 
disease acquired by doing in this way, and a negative item. The inspection item from which the 
inside of front "+" can become an affirmation item (namely, affirmation element item). The 
inspection item (namely, negative element item) from which can become a negative item, the 
inspection item (namely, affirmation denial element item) from which "**" can also become an 
affirmation item with a negative item, and"/" are the inspection items which cannot specify an 
affirmation item and a negative item. 
[0040] 
[Table 25] 
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[0042]Next, the calculation method of the mark of an afFirmation item and the mark of a negative 
item is explained. Since the difference becomes in quest of the summary value of a negative 
item beyond constant value as well as the summary value of the affirmation item which made 
mark the same and corresponded to each item, the possibility of the disease concerned may be 
judged. However, in order to Judge easily, it is good to enable it to Judge each disease by the 
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same reference value, for example, it is preferred to give mark so that zero point may be made 
into the standard, under the present circumstances, the mark given to each affirmation item and 
a negative item — said degree of incidence carried out — " — large" and "inside" — " — the 
judgment it is more exact to change weighting by small" is attained. This[0043]For example, the 
summary value of +50 points and a negative item is made into -50 point for the summary value 
of an affirmation item (in order to make distinction of affirmation and denial easy here, plus (+) is 
attached to an affirmation item, minus (-) is attached to a negative item, and it explains). This 
summary value is assigned to each affirmation element. In consideration of a degree of incidence, 
ten percent is distributed 30 percent to all the items of a degree of incidence "inside" 60 
percent at all the items of a degree of incidence "smallness" to all the items of a degree of 
incidence "size" in each item. For example, in the iron-deficiency anemia shown in drawing 4, 
since the degree of incidence "size" is five items in an affirmation element item, the mark 
distributed by each item will be 50x0.6/5=6.0 point. The mark distributed by two items of a 
degree of incidence "inside" will be 50x0.3/2=7.5 point. The mark distributed by eight items of a 
degree of incidence "smallness" will be 50x0.1/8=0.625 point. The mark similarly distributed by 
three items of a degree of incidence "size" in a negative element item will be -50x0.6/3=-! 0 
point. The mark by which the mark distributed by four items of a degree of incidence "inside" 
are distributed by -50x0.3/4=-3.75 point and four items of a degree of incidence "smallness" will 
be -50x0.1 /4=-1. 25 point. 

[0044]Depending on an underlying disease, the affirmation element item of a degree of incidence 
"size" may not exist. In this case, each numerical value is shifted so that the summary value of 
an affirmation item may not become low too much. In the example of the early cancer shown in 
Table 1 7, since there is no degree of incidence "size", the mark which distribute 60 percent in 
three items of a degree of incidence "inside", and are distributed in each item will be 
50x0.6/3=10 point. The mark which 30 percent is distributed by 1 1 items of a degree of 
incidence "smallness", and are distributed in each item will be 50x0.3/11=1.36 point. 
[0045]Thus. it asks for the inspection information applicable to each inspection item to which the 
weighting factor was given, and the mark given to each item are totaled. As a result, if the 
summary value (+ value) of an affirmation item exceeds the summary value (- value) of a 
negative item (i.e.. if these differences become zero or more), it can be Judged that there is 
possibility of the disease concerned. Conversely, if a result of zero or less is brought, it can 
judge with what the possibility of the disease concerned does not have. A thing with this larger 
value can be judged to be what has the high possibility of the disease concerned. 
[0046] 

[Work example 1]Table 27 is an inspection result of the blood sample of the patient (72 years- 
old woman) of progressive rectal cancer. The analysis result (measured value) of each inspection 
item assigned normal distribution (standard range) to 40-60, and obtained the index reduced 
property of the front right column by several 1 proportion. 
[0047] 
[Table 27] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran.web.cgi.ejje?atw.u=http%3A%2F%2Fwww4.i... 2009/08/24 



. JP,06-289019.A [DETAILED DESCRIPTION] 32/35 ^— v 

7 2:tiK^ mmm (Jiff) 



x<> Mn 

GOT 


8 




40 lU/L 


1 C 

16 


45 


G P T 


4 




40 lU/L 


9 


42 . 7o 


A L — P 






240 lU/L 


17o 




L D H 


O A A 

ZOQ 




470 lU/L 


il ft 
4oo 




LAP 


39 




70 lU/L 


3 r 


it 1 1 >i 
41.14 


"T* 

r — G T P 


0 




50 lU/L 


7 


42. 0 


C n E 


1 c n n 

3500 


-7500 lU/L 


O C C A 

oobU 


40. /9 


« C V t ^ 


0. z 


- 


1.0 Bg/dL 


A R 
U . 9 


^7 A 
4 1 • 9 


la t. 'i A/ C ^ 


0. 0 


- 


0.2 U 






^ ✓ V A/ 


A ft 


- 


12.0 U 






-7^ — A' 


n A 
U • U 




4.0 lU/L 






o V 




- 


135 lU/L 


1 ftR 
J U 9 


94 


rin >tt ^ ^ — 

mm / ^ ^ — ^ 


911 


- 


160 ng/dL 








o 

o 


- 


22 ng/dL 


A 7 
O . r 


J 1 
4 1 




n 1^ 
U • b 


- 


1.4 MGX 


U • 0 


40 


Ifn Ask 


C CL 

09 


- 


110 ng/dL 








1 ^ A 

130 


- 


230 ng/dL 






rH M- IH? 


J A 

40 


- 


170 ng/dL 


lor 


54« 96 


mat 


I. 9 


• 


6.0 nEq/L 


1 . 9 


41. 7o 




io9 


- 


147 bEq/L 


149 


AA A7 
DO • D r 




3. 3 


- 


5.0 nEq/L 


3 • D 


>l Q AO 
40. 93 


^ a — ^1/ 




- 


108 nEq/L 


t AO 

10a 


A7 


^ V A 


a • 4 


- 


11.4 MGK 


ft A 
Q % 4 


4U 




1 1 A 

1 i 0 


- 


250 






r o 


1 u 


- 


180 MMG 








O. 9 


- 


8.5 g/dL 


R 0 
9.9 


^A 
o4 






- 


75.0 9( 


71 ft 
f 1 « O 




M n Il '^v 

or 1 X ti y V ✓ 


1 ^ 








wO • 0 0 


M >y n 11 

cc « X vi y V 


4. 1 




9.3 H 


ft ft 


4«l .JO 




D. 0 




10.0 % 


A 
9 


A A 71 
3D. 44 


Y j7 a y ^ 


t n ft 




21.8 9< 


in ^ 


•1 II • 3 1 


A u 111 






2.0 


6.0 


7^ ^1 








500 /nn* 


0 £ & 


WW « O w 


IH*! 9EttP 


il AA A 




8000 /mm' 


<9 C A A 
090U 


Q7 A 
3 / • 9 


H b 


12-5 




14.5 g/dL 


11.2 


27 


H t 


34 




44 M 


.31.2 


34.4 




12 




35 /nB> 






C R P 


D 




0.8 MGK 








45 




70 ng/dL 






R A 


0 




40 






illlit 


5 




IS (Ibr) 







[0048]This index reduced property was contrasted with each disease of Table 3-24. and the 
summary value of an affirmation item and the summary value of the negative item were 
calculated in accordance with the above-mentioned method in quest of the inspection item 
applicable to the affirmation element in each disease, and a negative element from that degree of 
incidence, and when that difference was calculated, it became as it is shown in Table 28. 
Relevance was looked at in this patient's blood sample by the iron-deficiency anemia and the 
poor nutritional condition which are the specific condition of cancer besides the item of an early 
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[Table 28] 
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[0050] 

[Work example 2]The result of the blood test of the patient (70 years-old male) of pancreas 
cancer (early stage) is shown in Table 29. The result of the numerical computation is shown in 
Table 30. In this patients sample, it turns out that the numerical value of an early cancer 
became large, and middle cancer also takes a positive value to the 3rd time, and came to 
correspond to it as the number of times of an inspection is piled up. It turns out that a diabetic 
condition has also appeared strongly for pancreas cancer. Corresponding also to hyperlipidemia 
is considered reflecting the result which the saccharometabolism by a pancreas malfunction 
caused abnormal conditions. It understands that iron-deficiency anemia also advances and it is 
impossible to also deny an inflammatory reaction with advance of cancer. Thus, a progress 
judgment of symptoms was able to be made. 
[0051] 
[Table 29] 
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[Table 30] 
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[0053] 

[Effect of the Invention]As mentioned above, each inspection information of a blood sample 
makes an affirmation item a thing applicable in the distribution area of the inspection information 
of the specified diseases in the inspection item concerned, and this invention gives and counts 
mark. 

On the other hand, each inspection information gives and counts mark by making the thing 
outside the distribution area of the inspection information of the specified diseases in the 
inspection item concerned into a negative item. It is judged whether it corresponds to said 
specified diseases by whether the value which subtracted the summary value of the mark of the 
negative item in each inspection item from the summary value of the mark of the affirmation 
item in each inspection item is beyond constant value. 

Therefore, it can be judged whether an examined blood sample is a thing of specified-diseases 
patient origin objective. If distribution of the inspection information of each disease is searched 
for, numerical computation can be automated and it can be judged more easily whether it 
corresponds to the disease concerned. If numeric conversion of each inspection information is 
carried out and indexation is furthermore carried out, it can be used as common standard data 
independent of a system of measurement. 



[Translation done.] 
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